Liolaemus is a monophyletic lizard genus distributed only in austral South America from Peru to Tierra del Fuego. This genus lives in a variety of habitat from a sea level to over 5000 meters (CEI 1993; ETHERIDGE 2000). About 160 species of Liolaemus are recognized and less than 50% from this genus have already been studied cytogenetically after Giemsa standard staining.
INTRODUCTION
Liolaemus is a monophyletic lizard genus distributed only in austral South America from Peru to Tierra del Fuego. This genus lives in a variety of habitat from a sea level to over 5000 meters (CEI 1993; ETHERIDGE 2000) . About 160 species of Liolaemus are recognized and less than 50% from this genus have already been studied cytogenetically after Giemsa standard staining.
Liolaemus species exhibit extensive interespecific chromosome diversity with a diploid number ranging from 2n = 30 to 2n= 44 (LAM- BOROT and ALVAREZ-SARRET 1989) . The centric fissions events are considered to be the most widespread mechanism for chromosomes change in Liolaemus (NAVARRO et al. 1988; LAMBOROT 1991; ITURRA et al. 1994) .
LAMBOROT and ALVAREZ-SARRET (1989) divided the Liolaemus species from west of the Andes into two groups: -species with conservative karyotypes that have three different diploid numbers, 2n = 30 (12 + 0+ 18), 2n = 32 (12 + 0 + 20) or 2n = 34 (12 + 0 + 22). The karyotype with six pairs of metacentric macrochromosomes is proposed to be primitive within Chilean Liolaemus. The microchromosomes number variations could be explain by centric fussions events from the primitive iguanid karyotype 2n= 36 (12 + 0 + 24) (GORMAN et al. 1967; ESPINOSA and FOR-MAS 1976; LAMBOROT et al. 1979; NAVARRO et al. 1981) ; -species with fissioned karyotypes and a increased diploid number, 2n = 38 (10 + 4 + 24), 2n = 40 (4 + 16 + 20, 8+ 8 +24), 2n = 42 (10 +8+ 24), or 2n = 44 (0 + 24 + 20). These karyotypes do not show great differences between macro-and micro-chromosomes. The largest telocentric chromosomes are assumed as result of centric fissions from biarm macrochromosomes. (NAVARRO et al. 1981; ITURRA et al. 1994; LAMBOROT and ALVAREZ-SARRET 1989) . In Liolaemus species from west of the Andes chromosome polymorphism involving fissions, pericentric inversions and heterochromatin additions were described (LAMBOROT et al. 1979; LAMBOROT 1991; ITURRA et al. 1994) . Triploid individual have been also reported (LAMBOROT and ALVAREZ-SARRET 1989; LAMBOROT and VÁSQUEZ 1998) .
Karyological investigations on Liolaemus from east of the Andes are scarce. Species analysed using conventional staining show less chromosome diversity than Chilean species and have conservative karyotypes (2n = 30, 32 or 34) (GOR- MAN et al. 1967; NAVARRO 1992; AIASSA et al. 1998 AIASSA et al. , 1999 . Cytogenetic data based on Ag-NOR and C-banding were presented for only three Liolaemus species (VIÑA BERTOLOTTO et al. 1996) .
In the present paper, I describe the karyotypes of L. chacoensis and Liolaemus sp. n. using conventional staining and banding techniques. The former specie is a typical inhabitant of Chacoan region. Liolaemus azarai is a sand lizard confined to sandy areas of aeolean origin in northeast of Argentine and bordering areas of Paraguay (AVI-LA 2003) Voucher specimens were deposited in the collection of the Facultad de Ciencias Exactas y Naturales, Universidad Nacional del Nordeste (UNNEC). Metaphase chromosomes were obtained by squash technique of intestinal epithelium, following incubation of small fragments of intestine in distilled water and fixation on 50% acetic acids. Routine air-dried preparation from cell suspensions of bone marrow and testes were prepared after hypotonic treatment with 0.075 M KCl and fixation in methanol-acetic acid (3: 1).
MATERIAL AND METHODS

Material
Slides were stained with Giemsa pH 8 to determine the diploid numbers and chromosomes morphologies. The C-banding was performed according to Sumner (1972) . The NORs were detected by the Ag-NOR staining (HOWELL and BLACK 1980) .
RESULTS
Conventional staining
The diploid number of Liolaemus chacoensis and Liolaemus azarai was 2n = 34. The karyotypes consisted of 12 macrochromosomes and 22 microchromosomes. Pairs 1, 4 and 6 were metacentric, and pair 2, 3 and 5 were submetacentric. At the microchromosome domain, pair 7 was acrocentric with an intermediate size between macro and microchromosomes. The remaining microchromosomes had a dot shape and were morphologically not distinguishable. In metaphases of Liolaemus azarai it was possible to observe a distal secondary constriction in the long arm of pair 2 (Fig. 2) .
Diplotene cells from males showed 17 bivalents in diplotene. Metaphases II with 6 macrochromosomes and 11 microchromosomes were observed (Fig. 3) .
Karyotypic differences between males and females were not detected.
Nucleolus organizer regions (NORs)
The two species showed positive silver staining in the distal region in the long arm of pair 2. In Liolaemus azarai NORs occupied the position of the secondary constriction (Fig. 4) .
CBG-banding
L. chacoensis and Liolaemus azarai had conspicuous pericentromeric regions of constitutive heterochromatin. C-bands were located in all macrochromosomes. The pair 7 showed less evident heterochromatic blocks. C-bands obtained in meiotic cells of males of both species were available (Fig. 5) .
DISCUSSION
Few species of Liolaemus from east of Andes have been studied until now. Based on the present cytogenetic analysis, the karyotypes of L. chacoensis and Liolaemus azarai were the most common observed in Liolaemus species from east of Andes (GORMAN et al. 1967; NAVARRO 1992; VIÑA BERTOLOTTO et al. 1996; AIASSA 1998 AIASSA , 1999 . The features of karyotype considered to be conservative tend to be maintained: 6 metacentric or submetacentric macrochromosomes pairs, 22 microchromosomes and the pair 7 with intermediate size between macro and microchromosomes (LAMBOROT et al. 1981) . The lowest diploid number from the primitive iguanid karyotype: 2n = 36 (12 M + 24 m) is due by a pair less of microchromosomes. The available data suggest the pair 2 seems to be a chromosome shared by the Liolaemus species with conservative karyotype. A secondary constriction was described frequently in the long arm of this submetacentric pair after conventional Giemsa staining (NAVARRO et al. 1981; NÚÑEZ and FOX 1989; NAVARRO 1992; VIÑA BERTOLOTTO et al. 1996; AIASSA et al. 1998 AIASSA et al. , 1999 . In the present study a satellite was evident in Liolaemus azarai but not in L. chacoensis. However, the silver staining showed active nucleolus organizers occur at the distal region of the long arm of pair 2 in both species. At this region Ag-NORs are located in L. occipitalis, L. lutzae and L. wiegmannii (VIÑA BERTOLOTTO et al. 1996) .
Liolaemus azarai and L. chacoensis could not be identified on the ground of chromosome heterochromatin distribution. The C-bands pattern in the pericentromeric regions of all macrochromosomes showed no differences between the karyotypes studied here and the heterochromatin distribution previously reported in three Liolaemus species from east of the Andes (VIÑA BERTOLOTTO et al. 1996) . In the genus Liolaemus an XX:XY mechanism of sex determination was described. L. fuscus have a heteromorphic pair 8 (ITURRA et al. 1994) while males of L. occipitalis, L. lutzae and L. wiegmannii exhibit a heteromorphic microbivalente in diplotene cells (VIÑA BERTOLOTO et al. 1996) . In the present study, no heteromorphic was found in the male karyotype.
